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Composite Modification with Cellulose Fiber/Glass Fiber to Enhance the
Pavement Performance of Asphalt Concrete
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(1. Key Laboratory of Advanced Civil Engineering Materials of Ministry of Education, Tongji University, Shanghai
201804, China; 2. School of Materials Science and Engineering, Tongji University, Shanghai 201804, China)

Abstract: Cellulose fiber(CF) and glass fiber(GF) have been selected for asphalt concrete reinforcement to cope
with the drawbacks of insufficient enhancement in comprehensive properties. Furthermore, the mechanism of fiber
composite modification was explored by determining the pavement performance of asphalt concrete with varying
proportions of CF/GF. The results indicate that the composite modification process of CF/GF improves
high-temperature property, low-temperature performance and water stability of asphalt concrete effectively. As the mass
ratio of CF/GF is 1:3 in asphalt concrete, the dynamic stability is 2.2 times that of the CF modified asphalt concrete.
The maximum flexural-tensile strain is 13.3 % higher than that of the CF modified asphalt concrete when the specimens
are subjected to low-temperature damage. This enhancement can be attributed to the functional aspects which is
originated from the adsorption, reinforcement, and crack retarding of composite fibers in the matrix of asphalt concrete,
thus the durability is improved under the coupling effects of temperature changes, moisture damage, and stress loading.
Key words : asphalt concrete; fiber composite modification; high-temperature performance; low-temperature
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Table 1 Physical properties of base asphalt

. Penetration Softening  Ductility(10 °C)/
Grade . e

(25°C)/(0.1 mm) point/C cm
70A 74 47.0 34
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Table 2 Gradation of AC-13 asphalt mixture

Sieve size/mm 16.0 13.2 9.5 4.75

Passing ratio(by mass)/ %

100. 0 95.2 79.9 48.3

2.36 1.18 0.6 0.3 0.15 0.075
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Table 3 Proportions of CF and GF in specimens of fiber-modified
asphalt concrete

Specimen w(CF)/ % w(GF)/ %
CF4 0.4 0
C3G1 0.3 0.1
C2G2 0.2 0.2
C1G3 0.1 0.3
GF4 0 0.4
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Fig. 1 Marshall volume parameters of CF/GF composite modified asphalt concretes
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Fig. 2 Dynamic stability of CF/GF composite modified
asphalt concretes in rutting test
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Fig. 3 Marshall-immersion test results of CF/GF composite modified asphalt concretes
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Table 4 Modified mid-span displacement and maximum load of
CF/GF composite modified asphalt concretes

Specimen d/mm P,/N
CF4 0.372 938
C3G1 0. 370 706
C2G3 0.409 817
C1G3 0.420 1000
GF4 0.519 1 005
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Fig.5 Flexural-tensile strength and maximum flexural-tensile strain of CF/GF composite modified asphalt concretes
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